Objectives: The main purpose of the present study was twofold: to validate the Prodromal Questionnaire-Brief (PQ-B) in a community-derived sample of adolescents and to examine the links between psychotic-like experiences and emotional and behavioral problems, prosocial behavior, suicidal ideation, and bipolar-like experiences.
| INTRODUCTION
Psychotic-like experiences (PLEs) are often viewed as phenotypic indicators of liability for psychotic spectrum disorders (Linscott & van Os, 2013) . Follow-up studies carried out show that those adolescents who report PLEs or schizotypal traits have a greater probability of psychiatric outcome, particularly nonaffective psychotic disorders as well as other mental problems (e.g., depression; Debbané et al., 2015; Zammit et al., 2013) . PLEs are relatively common during adolescence, with the mean annual prevalence among adolescents aged 13 to 18 around 7.5% (Kelleher et al., 2012a) . In addition, adolescents with PLEs reported a high prevalence of mental Axis I diagnoses and psychopathology symptoms (e.g., depression, anxiety, bullying, and suicide attempts and ideation; Fonseca Pedrero FonsecaPedrero et al., 2017; Kelleher et al., 2012b Kelleher et al., , 2013 Strauss, Raugh, Mittal, Gibb, & Coles, 2018) as well as social impairments, neurocognitive deficits, and structural brain abnormalities (Calkins et al., 2014; Satterthwaite et al., 2016) . These findings converge to suggest that subclinical expression of psychosis phenotype may be useful in the understanding of the pathogenesis of psychosis as well as for the early identification of adolescents potentially at risk for psychotic spectrum before reaching clinical outcome.
In the last two decades, early detection of psychosis has become an extensive focus of research and debate, although it remains a significant challenge. Methods to screen and identify individuals at risk to develop psychotic disorders are essential for prevention strategies.
Reliable identification of individuals at high risk and timely prophylactic intervention may delay, ameliorate, or prevent the onset of frank psychotic symptoms, as well as reduce its possible impact on many levels (e.g., personal, familiar, educational, and occupational; FusarPoli, Carpenter, Woods, & McGlashan, 2014; Fusar-Poli, McGorry, & Kane, 2017) . In short, if the possibility of psychosis prevention is opened, it is necessary to have adequate tools to identify those individuals at high risk; however, the psychosis risk assessment is a complex topic that is not exempt from dilemmas and difficulties (e.g., stigmatization and false positives; Fonseca-Pedrero, 2018) . Moreover, the costs and risks related to the screening processes must be clearly defined, and benefits must overcome them (Polanczyk, Fatori, & Matijasevich, 2018) .
At present, there are several measurement instruments available for clinicians and researchers to document the risk for psychosis (e.g., PLE, schizotypal traits, and at-risk mental states; for review, see Fonseca Pedrero & Kline & Schiffman, 2014; Mason, 2015) . The Structured Interview for Prodromal Syndromes (SIPS; Miller et al., 2003) , the Comprehensive Assessment of At-Risk Mental
States (Yung et al., 2005) , and the Schizophrenia Proneness Instrument (Schultze-Lutter, Addington, Ruhrmann, & Klosterkötter, 2007) are well-known interview instruments to assess ultra-high risk (UHR) states for psychosis. Within the self-reports arena, the PRIME Screen (Miller, Cicchetti, Markovich, McGlashan, & Woods, 2004) , the Youth Psychosis At-Risk Questionnaire (Ord, Myles-Worsley, Blailes, & Ngiralmau, 2004) , and the Prodromal Questionnaire (PQ; Loewy, Bearden, Johnson, Raine, & Cannon, 2005) , or its brief version (PQ-B; Loewy, Pearson, Vinogradov, Bearden, & Cannon, 2011) , are some good examples.
In particular, recent revision supports the use of the PQ and PQ-B as screening tools for UHR in different settings (Savill, D'Ambrosio, Cannon, & Loewy, 2018) . Particularly, the PQ items are based partly on the SIPS (Miller et al., 2003) in addition to the Schizotypal Personality Questionnaire (Raine, 1991) . The PQ-B was developed in order to improve its efficiency and accuracy. The authors retained only the items related with the positive dimension of psychosis phenotype as those are the basis for the prodromal syndromes (e.g., attenuated psychosis syndrome). Previous studies conducted have shown that PQ-B is a good measure in the screening of mental high-risk states (sensibility and specificity) in adolescents and young adults (Savill et al., 2018) . This tool has demonstrated adequate reliability coefficients (e.g., internal consistency and temporal stability) and several sources of validity evidence (Brodey et al., 2018; Cicero, Krieg, & Martin, 2017; Fonseca-Pedrero, Gooding et al. (2016a) found an essentially unidimensional structure using a nonrandom sample of adolescents and an internal consistency of the PQ-B total score of 0.93. In another study, Cicero et al. (2017) , using a large U.S. college sample, found that the one-factor model for the Distress scale fits the data well and this model also showed configural, scalar, and strong invariance across Asian, White, Hispanic, and Multiracial samples.
To date, we have little information about the validity of PQ-B scores as a psychosis risk screener outside of mental health services or young adult samples. To the best of our knowledge, no previous studies have validated the PQ-B in large and representative samples of nonclinical youths. For instance, no earlier studies have developed specific test norms for this age group, relevant to compare cut-off scores and standardized testing practices. Moreover, due to low positive predictive values of subclinical psychotic experiences (Kaymaz et al., 2012; Livny et al., 2017) and the low transition rates of those at-risk mental state for psychosis (e.g., transition rate of 36% at 3 years; Fusar-Poli et al., 2012) , it is interesting to use these tools in combination to other mental health indicators (e.g., emotional disturbance and suicide behaviors) and additional factors (e.g., child maltreatment, cannabis use, and polymorphism) in order to reduce the duration of untreated psychosis (Oliver et al., 2018) , improve the prediction of later hospitalization for psychotic disorder (Radua et al., 2018) , and ameliorate the negative outcomes associated with firstepisode psychosis (Fusar-Poli et al., 2017) . The initial sample consisted of 1,881 students, eliminating those participants who presented a high score on the Oviedo Infrequency Response Scale (more than 3 points; n = 104), an age older than 19 (n = 170), or those who did not complete the test (n = 76). A total of 1,588 students, 739 men (46.5%) and 849 (53.5%) women, belonging to 34 schools and 98 classrooms participated in the study. The mean age was 16.13 years (SD = 1.36), ranging from age 14 to 19 years (14 years, n = 213; 15 years, n = 337; 16 years, n = 400; 17 years, n = 382; 18 years, n = 180; 19 years, n = 76). 
| The Paykel Suicide Scale (PSS)
The PSS is a self-report tool designed for the evaluation of suicidal 
| The Strengths and Difficulties Questionnaire (SDQ)
The SDQ is a self-report questionnaire that is widely used in the assessment of different emotional and behavioral problems related to mental health in adolescents (Goodman, 1997) . The SDQ is made up of 25 statements distributed across five subscales: emotional symptoms, conduct problems, hyperactivity, peer problems, and prosocial behavior. The first four subscales yield a total difficulties score. In this study, we used a Likert-type response format with three options (0 = Not true, 1 = Somewhat true, 2 = Certainly true). The 
| The Mood Disorder Questionnaire (MDQ)
The MDQ consists of 13 yes/no items based on the DSM-IV criteria for bipolar disorder (Hirschfeld et al., 2000) . A result is considered positive if the participant replies affirmatively to seven or more items of the 13 proposed and if, in addition, the symptoms described occurred during the same time period (Criterion 2) and represented moderate or severe problems (Criterion 3). In this study, we used the version validated in Spanish adolescents and young adults (Fonseca-Pedrero, Ortuno-Sierra, Paino, & Muniz, 2016b).
| The Penn Matrix Reasoning Test
This is a task of the Penn Computerized Neurocognitive BatteryChild version. The Penn Matrix Reasoning Test was developed to measure nonverbal reasoning (using matrix reasoning problems as used in the Raven's Progressive Matrices Test), within complex cognition domain. This task, composed of 20 items, may be considered as IQ estimated. The battery includes different neurobehavioral indicators with different tasks adapted to guarantee psychometric properties for children (Gur et al., 2012; Moore, Reise, Gur, Hakonarson, & Gur, 2015) .
2.2.6 | The Family Affluence Scale-II Socioeconomic status was measured using a four-item child-appropriate measure of family wealth with score ranging from 0 to 9. Previous international studies have demonstrated its adequate psychometric properties (Boyce et al., 2006) .
| The Oviedo Infrequency Scale (INF-OV)
INF-OV was administered to the participants to detect those who responded in a random, pseudorandom, or dishonest manner 
| Data analyses
First, we calculated the prevalence of the self-reported PLEs as well as the descriptive statistics PQ-B items and the tools used. We also developed specific test norms of PQ-B in order to determine the relative standing of an individual who had taken the test.
Second, we examined the psychometric properties of the PQ-B
scores. In order to analyze the internal structure of the PQ-B, a CFA was performed. Based on previous studies that have tested the factorial structure of this measure that assess positive items of psychosis, a unidimensional model was tested. The weighted least squares means and variance adjusted (WLSMV) estimator for ordinal items was used. The following goodness-of-fit indices were employed: chisquare (χ 2 ), comparative fit index (CFI), Tucker-Lewis index, root mean square error of approximation, 90% confidence interval, and weighted root mean square residual. Hu and Bentler (1999) (Yu & Muthén, 2002) . In order to test measurement invariance across gender, successive multigroup CFAs were conducted. The ΔCFI was used to determine cases where nested models were practically equivalent. Internal consistency of the PQ-B scores were estimated using McDonald's Omega. In addition, from the IRT framework, IRT parameters from two-parameter model (2pl) were estimated and the test information function was computed.
Third, DIF analysis was carried out according to gender. DIF is considered as validity evidence based on internal structure. The presence of DIF presumes that the probability of a person (or group) obtaining a correct response does not only depend solely on that person's level in the object of measurement but rather is also conditioned by whether the person belongs to a certain social, cultural, linguistic group, and so on, generating a lack of metric equivalence among scores (Gómez-Benito, Sireci, Padilla, Hidalgo, y Benítez, 2018). In order to detect DIF by gender, the Mantel-Haenszel method for dichotomous items were employed.
Finally, the associations between PQ-B scores, emotional and behavioral problems, prosocial behavior, suicide ideation, and bipolar-like experiences were calculated using two types of data analyses:
(a) Pearson's correlations between measures and (b) logistic regression analyses. Based in previous studies, the PQ-B scores were dichotomized using a cut-off score of ≥9 points in frequency. Age, gender, socioeconomic status, and estimated IQ were used as covariates.
SPSS 22.0 (IBM Corp Released, 2013), FACTOR 10.5.01 (Ferrando & Lorenzo-seva, 2017) , DifR Package 5.0 of R environment (Magis, Beland, & Raiche, 2018) , and Mplus 7.4 (Muthén & Muthén, 1998 -2015 were used for data analyses.
3 | RESULTS
| Descriptive statistics
Descriptive statistics for the subscales or total scores of the measuring instruments used are shown in Table 1 . Descriptive statistics of the PQ-B frequency items are depicted in Table 2 . A total of 91.4% of the sample responded affirmatively to at least one item of the PQ-B.
A total of 27.3% of the adolescents scored ≥9 (standard cut-off for frequency score). 3.2 | Factorial structure and measurement invariance by gender Table 4 shows the goodness-of-fit indices for the one-factor model tested. This model yielded adequate goodness-of-fit indices for the total sample. The standardized factor loadings for the total sample and by gender are shown in Table 2 . All standardized factor loadings estimated were statistically significant (p < 0.01).
Given that the one-factor model evidenced good model fit, we therefore tested the measurement invariance of the PQ-B scores across gender. Goodness-of-fit indices for males and females were adequate (see Table 4 ). The configural invariance and strong invariance models showed an adequate fit to the data. The ΔCFI between the constrained and unconstrained models was under 0.01, and the DIFFTEST chi-square was nonsignificant (χ 2
= 29.694; From latent trait measurement models for binary responses, it is easy to compute IRT parameters (a = Item discrimination; b = Item difficulty or intercept) from CFA. An item factor model for binary outcomes is the same as a two-parameter IRT model (e.g., Kamata & Bauer, 2008) . In Table 2 , item parameters of the two-parameter IRT model are depicted.
| DIF by gender
Analysis of the DIF revealed that a total of 10 items (2, 5, 7, 8, 12, 13, 18, 19, 20, and 21) showed differential functioning according to gender. However, only two items revealed large effect size (Items 7 and 20).
| Reliability of the PQ-B scores
The internal consistency of the PQ-B total frequency score, estimated with McDonald's Omega, was 0.92. Discrimination indices of the PQ-B items were higher than 0.30, except for Item 4 (0.27; see Table 2 ).
According to the IRT framework, the test information function provides an optimal estimation at the high latent trait (values between 0 and 2.5; see Figure 1 ). The tool reduces its accuracy around the lowest level of the latent trait (<−2).
| Links between PLEs, emotional and behavioral problems, suicidal ideation, and bipolar-like experiences
Pearson's correlations between measures are shown in Table 5 . All associations were statistically significant (p < 0.01). PLE, measured by PQ-B, were positively associated with emotional and behavioral problems, suicidal ideation and attempts, and bipolar-like experiences, and negatively associated with prosocial behavior.
We then employed a forward stepwise logistic regression analysis (controlling by gender, socioeconomic status, and estimated IQ) with MDQ, PSS, and SDQ scores as independent variables and dichotomized PQ-B scores (cut-off score 9 or higher) as dependent variables.
The results are presented in 
| DISCUSSION
There have been few attempts to identify adolescents potentially at high risk for psychosis using brief psychosis risk screening measures as PQ-B (Loewy et al., 2011) . Although the PQ-B is potentially a good candidate to serve as a psychosis risk screening tool, its psychometric properties or standardized norms have not been extensively examined in large and representative samples of adolescents derived from the general population. According to Kline and Schiffman (2014) , : chi square; df: degrees of freedom; CFI: comparative fit index; TLI: Tucker-Lewis index; RMSEA: root mean square error of approximation; CI: confidence interval; WRMR: weighted root mean square residual; ΔCFI: change in comparative fix index. (Cicero et al., 2017; FonsecaPedrero, Ortuno-Sierra, et al., 2016b) . For instance, Cicero et al. (2017) , in a U.S. college sample, found that this dimensional structure was equivalent across several ethnic groups. In another study, Fonseca-Pedrero, Gooding, et al. (2016a) , using a convenience sample of nonclinical adolescents, found a unidimensional factor structure. A Brodey et al., 2018; Cicero et al., 2017; FonsecaPedrero, Ortuno-Sierra, et al., 2016b; Kline et al., 2015; Kline & Schiffman, 2014; Loewy et al., 2012; Okewole et al., 2015; Savill et al., 2018; Xu et al., 2016) . This empirical evidence suggests that this tool could be useful for more comprehensive identifying and recruiting strategies of individuals from both nonclinical and clinical high-risk samples. In addition, these kind of measures have to expand its use to the educational and primary care settings, where a required specialized training (i.e., costs and time) is not possible (Kline et al., 2015) . To date, however, the psychometric validity of psychosis risk measures is markedly variable across studies because it is in its nascent stage.
FIGURE 1 Test information function of the Prodromal Questionnaire-Brief
Thus, more research is needed in order to establish reliable norms and screening thresholds for different settings, representative samples, and cultures.
Analysis of DIF revealed that two PQ-B items functioned differentially according to gender with large effect. These results are partially contradictory with those found in the measurement invariance study, however, the combination of quantitative methods, in validation studies, can help to improve the validity of test score interpretations (Gómez et al., 2018) . Although these results are preliminary and future studies must replicate other samples of the population, it is worth mentioning that the presence of DIF does not guarantee equity in the measurement process, so that some consideration of ethical and legal aspects is relevant (e.g., the appropriateness of selecting at-risk individuals based on their PQ-B scores). Likewise, it is advisable for DIF analysis to be incorporated as routine practice in statistical analyses on instruments for assessing extended psychosis phenotype and UHR states.
PLEs were moderately associated with a range of psychopathology symptoms such as emotional and behavioral problems, suicidal ideation, bipolar-like experiences, and poor prosocial skills. In addition, these psychopathology indicators predicted higher PQ-B scores.
Previous studies conducted in adolescent and young adults from These results may provide valuable means to examine the dimensional relationships between schizophrenia and bipolar phenotypes at a nonclinical level, beyond traditional phenomenological diagnostic systems. These results also may be convergent with the increasing evidence for phenomenological, biological, and genetic overlap between schizophrenia and bipolar disorder (Keshavan et al., 2011; Tamminga et al., 2013) . In sum, the presence of PLEs during adolescence is associated with multiple concurrent psychopathology symptoms, and it appears to be a fundamental part of the psychosis risk picture.
The results obtained in the present study must be interpreted in light of the following limitations. First, adolescence is a developmental period in which the brain, cognition, and personality are still consolidating. It is possible that these bio-psychological changes affect the results found. In this regard, it is important to bear in mind that unusual experiences are relatively frequent in adolescence and may be related to the emotional turbulence and tensions generated by the quest for independence and by the family itself, as well as to other characteristic processes of adolescence (e.g., egocentrism, fantasy and imaginary audiences, or feelings of uniqueness). Second, in the present study, we only investigated the PQ-B as a psychosis risk screening measure. There is some inherent problems in the use of self-reports as indirect indicators of this phenomena (e.g., acquiescence; Suárez et al., 2018) . In addition, these measures have been associated with stigmatization, negative labelling, and stereotypes. Finally, it should be borne in mind that this study was of a cross-sectional nature, so that we cannot make cause-effect inferences. These limitations may undermine the validity and generalizability of the results found.
In summary, the current research provides further support for the reliability and validity of PQ-B scores in a representative sample of nonclinical adolescents. The knowledge of evidences of validity of this tool is relevant in order to allow an early identification of those at risk for psychotic spectrum disorders in community or educational settings. In addition, it allows for the implementation of close-in strategies or a two-stage process model in order to obtain a further comprehensive evaluation of mental state or an early intervention in order to improve the outcome (Rietdijk et al., 2012) .
Future studies should continue analyzing the protective and risk factors for psychosis (Fumero, Marrero, & Fonseca-Pedrero, 2018) .
Furthermore, it is relevant to add new psychometric procedures (network theory;e.g., Borsboom, 2017) , technology (digital phenotyping; Insel, 2017) , and framework (RDoC; Insel et al., 2010) in order to improve our predictive capacity and to find etiological mechanisms to prevent serious mental health disorders in young people. 
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